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Some considerations on the histological diagnosis

C
oeliac disease (CD) is a gluten
dependent enteropathy with a
very high prevalence1 and an

increased mortality rate.2 Our knowl-
edge regarding the clinical and patho-
genetic aspects of CD has increased
considerably over the past few years,
but its diagnosis today—like several
decades ago—is still based on the biopsy
confirmed presence of duodenal–jejunal
mucosal lesions that improve after a
gluten free diet.
Although the greatest diagnostic chal-

lenge in CD concerns the identification
of patients to be subjected to intestinal
biopsy, rather than the choice of histo-
pathological criteria, it is believed that
the currently used criteria3 are often the
source of disagreement between pathol-
ogists and clinicians and, at times, of
misdiagnosis for the patients.
Based on the dynamic development

pattern of coeliac lesions and on the
frequent finding of cases of CD with
mild lesions, Marsh3 proposed a four
stage grading, namely: (1) type 1 infil-
trative lesions, characterised by normal
mucosal architecture with an increased
number of intraepithelial lymphocytes
(IELs); (2) type 2 hyperplastic lesions,
characterised by an increase in crypt
depth without villous flattening; (3)
type 3 destructive lesions, characterised
by villous atrophy and crypt hypertro-
phy; and (4) type 4 hypoplastic lesions,
characterised by villous atrophy with
normal crypt height and IEL count.
Oberhuber and colleagues4 subsequently
proposed a new standardised report
scheme, based on the Marsh classifica-
tion, in which stage 3 was split further
into 3a, 3b, and 3c, characterised by
mild villous flattening, marked villous
flattening, and completely flat mucosa,
respectively. At present, the Marsh class-
ification of intestinal coeliac lesions, as
modified by Oberhuber et al, is used
by most pathologists to evaluate the
intestinal lesions of patients with CD,
both for diagnosis and to assess the
regression of the lesions after a gluten
free diet.
There is no doubt about the efficacy of

the Marsh–Oberhuber grading system.
It is more than conceivable that, con-
sidering the broad spectrum of lesions
possibly present in CD and reflecting

their pattern of progression, it is valid
under optimal clinical conditions. Never-
theless, we are concerned about the
preservation of this validity in day to
day clinical practice and with respect
to the individual patient; that is, we
are worried about its effectiveness and
efficiency under these circumstances.
An analysis based on many years of
clinical experience reveals a series of
theoretical and above all practical pro-
blems. As far as the first are con-
cerned, it is known that the greater
the number of diagnostic categories of
a method the lower the interobserver
and intraobserver agreement, with a
consequent reduction in its diagnostic
reproducibility.5 This reduction, in turn,
reflects indirectly, but to a considerable
extent, on the accuracy of any diagnos-
tic method. Although it is true that a
highly reproducible method or criterion
is not necessarily accurate, it is also true
that a non-reproducible method or
criterion cannot be accurate. Therefore,
a simpler grading system would be
expected to minimise any disagreement
between pathologists and to facilitate
the comparison between serial biopsy
specimens in the follow up of treated
patients.

‘‘The greater the number of diag-
nostic categories of a method the
lower the interobserver and intra-
observer agreement, with a conse-
quent reduction in its diagnostic
reproducibility’’

On a more practical level, the correct
emphasis attributed by the Marsh–
Oberhuber system to milder lesions of
classic villous atrophy (stages 1, 2, 3a,
and 3b) underlines the absolute need to
pay great attention to a series of simple
measures for the correct handling and
processing of biopsy specimens. At least
four endoscopic biopsies must be taken6

and the specimens properly oriented
and sectioned.7 It is common knowledge
that the tangential artefact that simu-
lates shortness of the villi and increased
round cell contents within the epithe-
lium and lamina propria8 can lead to an
incorrect diagnosis of CD or even of
refractory sprue.9

How can the Marsh–Oberhuber
classification be simplified to improve
its reproducibility without reducing its
diagnostic accuracy with respect to
CD? Obviously, type 1 infiltrative lesions
(raised IEL count with normal duodenal
villous architecture) cannot be put
aside. These lesion are sometimes the
only evidence of a gluten sensitive
enteropathy in dermatitis herpetifor-
mis10 and are a sensitive, although not
specific, marker of latent CD.11 However,
one problem is that Marsh does not
define raised IELs counts,3 and
Oberhuber and colleagues4 indicate that
40 IELs/100 epithelial cells should be the
cutoff point, a figure derived from
jejunal biopsies taken over 30 years
ago. More recently, the upper limit of
the normal range has been established
as 25 IELs/100 epithelial cells,12 and we
therefore feel that IEL counts above this
figure allow the diagnosis of a type 1
infiltrative lesion, and that IEL counts
after CD3 staining must be reserved for
patients without those villous abnorm-
alities already indicating that they
should be included in stages of greater
histological severity. With regard to type
2 hyperplastic lesions, although we
agree that they clearly represent a
distinctive stage in the immunopatho-
logical spectrum of coeliac intestinal
mucosa,3 we doubt the usefulness of
this category both in the diagnosis of
new patients—who would, in any case,
already be identified by the increased
IELs—and in assessing the histological
improvement after gluten withdrawal,
because a clear transition from villous
atrophy to isolated crypt hypertrophy
has never been demonstrated after
treatment. With regard to substages 3a
and 3b proposed by Oberhuber et al,4

characterised by mild and pronounced
villous flattening, but not yet by flat
mucosa, we suggest that they should be
grouped into a single stage. In fact, it
has been shown that the recognition of
lesser degrees of villous atrophy leads to
considerable interobserver and intra-
observer variation,13 which increases
even further in the case of two diag-
nostic categories. With regard to type 3c
lesions (classic villous atrophy with

Table 1 The histological diagnosis
of coeliac disease

Marsh–
Oberhuber
classification

Proposed
classification

Type 1
R Grade AType 2

Type 3a
R Grade B1Type 3b

Type 3c R Grade B2
Type 4 R Deleted

}

}
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crypt hypertrophy), these are the most
frequently seen lesion in CD and there is
no doubt that this stage should be
maintained. In contrast, Marsh’s type 4
hypoplastic lesion (the irreversible
extreme end of the gluten sensitive
spectrum) has been made obsolete by
the recent finding that refractory sprue,
ulcerative jejuno–ileitis, and entero-
pathy type intestinal T cell lymphoma
are characterised by an aberrant clonal
IEL population.14 The histochemical
and molecular demonstration of this
finding defines these complicated forms
of CD with much greater certainty than
the presence of type 4 hypoplastic
lesions.

‘‘We believe that a simplification of
the current histological classifica-
tions of CD is necessary to make
the work of pathologists more uni-
form and to facilitate the relation-
ship between pathologists and
clinicians’’

In conclusion, we believe that a
simplification of the current histological
classifications of CD is necessary to
make the work of pathologists more
uniform and to facilitate the relation-
ship between pathologists and clini-
cians. Therefore, we propose that the
lesions characterising CD should be
divided into non-atrophic (grade A)
and atrophic (grade B), and that grade
B lesions should be split into grade B1,
in which the villous to crypt ratio is less
than 3 : 1,15 with still detectable villi,
and grade B2, in which the villi are no
longer detectable. Grade A lesions are
characterised by the isolated increase

of IELs, better recognised with the aid
of immunohistochemical techniques.
Table 1 shows how the two classification
systems compare with each other.
Obviously, controlled and prospective

studies are needed to determine
whether this classification has greater
reproducibility and no decrease in accu-
racy compared with the Marsh-
Oberhuber system, and whether it will
be useful in the follow up of histological
improvement after gluten withdrawal.
However, within the framework of a
scientific and non-clinical setting, which
requires a more precise and detailed
quantification of the intestinal lesions,
we believe this proposed grading system
is inappropriate and suggest the use of
standardised morphometric techniques.16
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